Genotoxic activation of the environmental pollutant 3,6-dinitrobenzo[e]pyrene in Salmonella typhimurium umu strains expressing human cytochrome P450 and N-acetyltransferase.
3,6-Dinitrobenzo[e]pyrene (DNBeP) is a potent mutagen identified in surface soil in two metropolitan areas of Japan. We investigated whether DNBeP can cause genotoxicity through any metabolic activation pathway in bacteria using the parental strain Salmonella enterica serovar Typhimurium (S. typhimurium) TA1535/pSK1002, nitroreductase (NR)-deficient strain NM1000, the O-acetyltransferase (O-AT)-deficient strain NM2000, bacterial O-AT-overexpressing strain NM2009, and bacterial NR- and O-AT-overexpressing strain NM3009 established in our laboratory. To further clarify the role of human cytochrome P450 (P450 or CYP) and N-acetyltransferase (NAT) enzymes in the bioactivation of DNBeP to genotoxic metabolites, we determined the genotoxicity of DNBeP using a variety of umu tester strains expressing human P450 and NAT enzymes. The dose-dependent induction of umuC by DNBeP was observed at concentrations between 0.01 and 1nM in the O-AT-expression strain, but not in the O-AT-deficient strain. In the CYP3A4-, CYP1A2-, CYP1A1-, and CYP1B1-expressing strains, DNBeP was found to be activated to reactive metabolites that cause the induction of umuC gene expression compared with the parent strain. The induction of DNBeP in the NAT2-expressing strain had a 10-fold lower concentration than that in the NAT1-expressing strain. Collectively, these results suggest that nitroreduction by human CYP1A2, CYP3A4, and CYP1A1 and O-acetylation by human NAT2 contributed to the genotoxic activation of DNBeP to its metabolites.